Decreased O2 consumption and cardiac output during normobaric hyperoxia in conscious dogs.
Recent reports indicate that under certain restricted conditions hyperoxia may decrease tissue O2 consumption. However, this effect has not been established for whole body O2 consumption in the intact healthy conscious state. The goal of the present study was to document the effect of hyperoxia on resting whole body O2 consumption and hemodynamics under these latter more general physiological conditions. The inspired gas was delivered by mask to six fasted resting conscious dogs and alternated hourly between air and O2-enriched air (hyperoxia) for 5 h, while hemodynamics and blood gas data were obtained every 20 min. Compared with air breathing, hyperoxia increased the mean arterial O2 tension from 95 to 475 Torr and decreased heart rate, cardiac output, pulmonary vascular resistance, and right and left ventricular work rates and thus, presumably, myocardial O2 consumption. Hyperoxia also increased systemic vascular resistance and right atrial pressure but did not change stroke volume or systemic arterial pressure. The increase in arterial O2 content during hyperoxia was counterbalanced by the decrease in cardiac output, so that O2 delivery was unchanged by hyperoxia. Surprisingly, hyperoxia decreased the arterial-to-mixed venous difference in O2 content; this decrease together with the decrease in cardiac output produced a decrease in resting whole body O2 consumption from 5.88 +/- 0.68 to 4.80 +/- 0.62 ml O2.min-1.kg-1 (P = 0.0002). It is concluded that under physiological conditions normobaric hyperoxia may decrease metabolic rate in addition to cardiac output, which may have important implications for the metabolic regulation of O2 utilization as well as for the medical and nonmedical uses of O2.